Background: Total hip arthroplasty is a common procedure being performed at an increasing rate in the United States. Recovering from this surgery to the extent that one can participate in criteria for discharge relies heavily on effective postoperative analgesia. Many regional anesthetic techniques are deployed in this realm. The recent utilization of quadratus lumborum (QL) blocks with success in other procedures warrants investigation in the hip arthroplasty population. Methods: Twenty patients received general anesthesia for elective total hip arthroplasty. Ten cases included a preoperative ultrasound-guided transmuscular quadratus lumborum block with 30 cc 0.5% ropivacaine. Ten cases that lacked this regional procedure. The primary outcome was length of hospital stay. Secondary outcomes include total procedure time, intraoperative and postoperative fentanyl administration, and mean postoperative visual analog pain scores (VAS 1 -10). Results: Length of stay was shorter in patients receiving QL block (2.9 days) versus patients not receiving QL block (5.1 days) (P value 0.0146). Intra-operative use of fentanyl was lower in patients receiving QL block (183.5 mcg) versus patients not receiving QL block (240 mcg) (P value 0.0376). PACU narcotic utilization, 24-hour VAS score, and length of operative procedure lacked statistical significance, though the study was not powered for these outcomes. Conclusions: QL block employment in hip surgery produces significant reduction in length of stay and intraoperative fentanyl use. While quadratus lumborum blocks are rapidly becoming a popular option due to its quality and spread of analgesia, more adequately powered prospective research must be performed to appropriately elucidate significant trends.
Background
Hip pain is a common manifestation of hip pathology; the CDC reports that hip pain is 7th leading cause of chronic pain complaints in the United States (1) . Osteoarthritis, a progressive disease, is one of the most common causes of hip pain. 14.3% of adults over 60 report significant hip pain on most days (2) . Osteoarthritis was the diagnosis at the time of surgery for approximately 70% of patients undergoing hip arthroplasty (3) . Osteoarthritis can be conservatively managed but therapy success and subsequent ability to work and perform is limited. Patients often find that surgical intervention is the only viable option for providing significant improvement in pain (3) .
From 2000 to 2010 the number and rate of total hip replacements among patients 45 and over increased from 138.700 to 310.800 and 142.2 to 257.0 per 100.000 respectively (4) . Total hip replacements are the second most predominant joint procedure performed in the U.S., comprising almost 40% of the total volume (3). The total inpatient cost of hip replacement surgery is estimated to range from $18.050 to $43.700. This fee includes the hip replacement surgery, anesthesia, and a 3-day hospital stay (5) . Total hip replacements are considered to be cost effective over time due to benefits including increased ability to perform activities of daily life, improved quality of life for patient and caregivers, and decreased demand for community resources (6).
The quadratus lumborum (QL) nerve block, first introduced in 2007, was traditionally used for abdominal surgeries. Its application has broadened to include lower ex-tremity procedures (7) . There are several approaches to the QL block: Lateral, posterior, anterior, and intramuscular, commonly termed QL1, QL2, QL3, and QL4 respectively. It is speculated that these differing approaches are responsible for the differing efficacy and spread observed between variants. Its spread has typically been reported ranging from T4-L1, however, in many observational reports, spread to lumbar nerves has been demonstrated (8). Carline et al. discovered that both lumbar and thoracic anterior nerve roots were consistently reached with the transmuscular variant of the QL block (9) . Other reports found that QL blocks provided superior pain relief in comparison to femoral and fascia iliaca nerve blocks for postoperative analgesia (10) . This technique was also associated with the added benefit of absent hip flexor and quadriceps weakness (11) . Promising results have demonstrated effective postoperative analgesia in the T12-L2 dermatomes post hip arthroplasty on a case-by-case basis (12, 13) .
In this study we review the length of stay and perioperative narcotic utilization in patients receiving transmuscular quadratus lumborum blocks for total hip arthroplasty. The primary outcome was length of hospital stay. Secondary outcomes measured include total procedure time, intraoperative and postoperative fentanyl administration, and mean postoperative visual analog pain scores (VAS 1 -10). We discuss relevant anatomy, nerve block alternatives, and surgical considerations relevant to this topic.
Methods
Upon approval from our institutional review board, 20 patients ages 18 to 75 and ASA grade I, II or III were retrospectively reviewed in this study. No patient identifiers were recorded. All cases received general anesthesia for elective total hip arthroplasty. Ten cases included a preoperative ultrasound-guided transmuscular quadratus lumborum block while 10 cases that lacked this regional procedure. After obtaining consent, we placed the patient in lateral decubitus position. The field was sterilized with chlorhexidine and subsequently draped. A SonoSite © M-Turbo (SonoSite Inc., Bothell, WA) ultrasound machine with a SonoSite linear transducer HFL50 (15 -6 MHz; Sonosite Inc.) identified relevant anatomy. The oblique and transversus abdominis muscles were identified anterior to the lateral border of the quadratus lumborum muscle. Subsequently the anterior border of the quadratus lumborum was the identified target. A Braun © 21 Ga. X 4 inch insulated nerve block needle (BBraun, Melsungen, Germany) was directed via ultrasound guidance to the desired space. Thirty cc of 0.5% ropivacaine was administered. Patients subsequently underwent induction of general anesthesia and placement of an endotracheal tube with weight-based doses of intravenous fentanyl, lidocaine, propofol, and rocuronium. General anesthesia was maintained with sevoflurane or desflurane. Doses of bolus narcotic administered intraoperatively and in the PACU were retrospectively recorded. The study was not initially powered for secondary outcomes. Differences seen can lead to a larger scale study with powered sample sizes and a more comprehensive statistical analysis.
Results
In this equivalence study, individual data points were compared with two-sample t-test. Data analysis was performed with IBM SPSS (IBM Corp. Released 2016. IBM SPSS Statistics for Windows, Version 24.0. Armonk, NY: IBM Corp). P values of < 0.05 were regarded as significant. Twenty patients completed the study, 10 in QL block group and 10 in non QL block group (Table 1) . There was no statistical difference in the groups' age, ASA physical status, body mass index, and intraoperative time. Length of stay was shorter in patients receiving QL block (2.9 days) versus patients not receiving QL block (5.1 days) with statistical significance (P value 0.0146). Intra-operative use of fentanyl was lower in patients receiving QL block (183.5 mcg) versus patients not receiving QL block (240 mcg) with statistical significance (P value 0.0376). Other parameters including PACU narcotic utilization, 24-hour VAS score lacked statistical significance, though the study was not powered for these outcomes.
Another observed finding is three unblocked patients were deemed appropriate for patient-controlled analgesia (PCA). While they were not heavily utilized, their clinical assessment appeared to dictate that a PCA be set up. This may have contributed to patient perception regarding participating in physical therapy.
Discussion
Preliminary case reports demonstrate improved analgesia among those receiving QL blocks for hip arthroplasty. Data presented here supports the argument that QL block success leads to further improvements in clinical outcome, namely length of stay. We attribute this improved outcome 2
Anesth Pain Med. 2018; 8(6):e80233. to be secondary to improved analgesia and subsequent participation in physical therapy. We aimed to demonstrate a lack of difference in patient anatomy in identifying no statistical difference in age, BMI, and ASA physical status. Block difficulty was not shown to be an issue as evidence of increased operative time was not found.
It is noted that 24-hour VAS pain scores and narcotic utilization was not statistically significant in this report. It is plausible that given a larger sample size, these measures may follow the same trend as length of stay and would be consistent with case reporting (11-13). We did not control for when VAS scores were ascertained, and thus scores may have been assessed at varying times. It would be reasonable that the comforted patient at rest may report differently than those recently returning from physical therapy sessions, for example. Lacking controlled timing of this postoperative measurement may introduce bias. The same could be attributed to administering breakthrough medication at rest versus after physical therapy sessions. When expanding this investigation to a larger population, these measures should be addressed. We also did not investigate the extent of motor blockade present or absent during the recovery process. Prior case reporting has included absent motor blockade that facilitates physical therapy while reducing discomfort (11) . We pose the argument that increased physical therapy and decreased length of stay demonstrates this trend but larger scale studies would benefit from including sensorimotor examination as a measured outcome. Perioperative narcotic administration was retrospectively recorded. A large-scale prospective trial with metered narcotic intervention and routine postoperative pain regimen protocol via patientcontrolled analgesia pump is recommended to eliminate provider-to-provider variety in assessment and administration.
Block selection may be dependent on surgical approach (anterior, posterior, lateral). The anterior approach is becoming more popular due its muscle sparing properties, which has led to reduced invasiveness. This technique has been associated with improved recovery and rehabilitation times and subsequently shorter hospital stays. Significant VAS score reduction and narcotic consumption are also reported in the anterior approach (14) . Varied approaches lead to different nerve distributions requiring coverage and can change optimal block selection. Surgeons at our facility utilize the posterior approach. Alternatives interventions including neuraxial anesthesia, femoral nerve block, fascia iliaca nerve block, lumbar plexus block, and erector spinae block may provide more optimal coverage depending on surgical approach. Larger scale studies comparing multiple blocks may require accounting for varying regions affected by surgical manipulation.
It is important to understand the criteria for discharge dictated by the surgical service as anesthetic techniques may facilitate said goals. Criteria for discharge includes maintaining acceptable pain control, activities of daily living (bedding, eating, toileting), ambulation with assistive devices, and relevant physical therapy exercises. Poor pain management during the perioperative course is associated with delayed ambulation, pulmonary complications, and delayed transition to lower levels of care (15) . Narcoticsparing peripheral nerve blockade resulting in decreased cost and improved overall patient satisfaction. Improving nerve block selection, deployment, and efficacy is therefore a joint anesthetic and surgical endeavor.
Conclusion
Hip disorders are one of the most common causes of chronic pain in the United States and both the physical and financial burdens of these processes are daunting. Hip joint surgery must be performed with the appropriate anesthetic considerations in mind to ensure patient comfort, appropriate utilization of resources, and improved 
